The purpose of this study was to evaluate the early results of total hip arthroplasty (THA) performed using large diameter femoral head against with highly cross-linked polyethylene as a bearing surface in patients less than sixty years of age. Materials and Methods: Seventy patients were enrolled and retrospectively reviewed. The mean age of patients at index surgery was 49 years and the mean follow-up period was 61 months. Clinical follow-up involved implementing the Harris hip score (HHS) and a radiographic evaluation that included linear radiolucency, osteolysis, and loosening. An annual wear rate was performed at 6 weeks; at 3, 6, and 12 months; and on a yearly basis thereafter. Results: The average HHS at last follow-up was 94 (range: 82-98). Radiographically, no osteolysis in the pelvis or proximal femur was observed in any patient. No acetabular cup or femoral stem failed due to aseptic loosening. No eccentric wear was observed on any liner, and no liner fracture occurred. However, one patient experienced hip dislocation. The average femoral head penetration rate during the fi rst postoperative year was 0.077±0.026 mm/year, and the average steady-state wear rate was 0.033±0.023 mm/year. Conclusion: THA with a large diameter femoral head of highly cross-linked polyethylene in patients younger than 60 years of age was found to produce results comparable to previous in vitro laboratory hip simulation studies. In particular, patient satisfaction was high due to no limitation in range of motion or hip posture during the early post-operative period. Longer-term follow-up is required to demonstrate the clinical benefi ts of this new material more comprehensively.
INTRODUCTION
Particulate wear debris after total hip arthroplasty (THA) conducted using conventional ultra-high-molecular-weight polyethylene (UHMWPE) is closely related to periprosthetic osteolysis and aseptic component loosening. Large diameter femoral heads provide a means of reducing the risk of dislocation, but increases in wear debris have prevented the widespread use of this option in primary articulation. [1] [2] [3] [4] [5] In general, younger patients have higher activity levels, and thus, show higher levels of polyethylene wear. 6) Furthermore, implants placed in younger patients must also have greater longevity. Potential concerns regarding the use of highly crosslinked polyethylene include a reduction in yield and ultimate tensile strengths due to the embrittling effects of the radiation used for cross-linking. 7) Even though case reports of early failure implicated impingement, 8) this known reduction in material properties might imply a theoretical risk in young patients. 9) Nevertheless, early and intermediate-term results of THA using highly cross-linked polyethylene bearing surfaces are promising. 1, 10, 11) Base on these findings, we hypothesized that THA conducted using a 36 mm femoral head paired with highly cross-linked polyethylene would show low rates of dislocation and no appreciable wear debris. However, it is unclear whether these lower wear rates are achieved in younger patients, because of a paucity of clinical data regarding the performance of THA using large diameter femoral heads on highly cross-linked
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Large Head against Highly Cross-linked Polyethylene polyethylene in this population. Accordingly, the purpose of this study was to evaluate the early clinical and radiographic results (at a minimum follow-up of three years) of THA using a large diameter femoral head on highly cross-linked polyethylene in patients less than sixty years old. polyethylene, which had been pre-heated and cross-linked with a 9.5
MATERIALS AND METHODS
Mrad electron-beam. The preforms were then melted to eliminate the remaining free radicals and steriltzed using a gas plasma. FMT (Zimmer Inc.) components were used in 64 patients who underwent uncemented femoral fixation and Versys (Zimmer Inc.) components in 6 patients who underwent cemented femoral fixation. All cementless stems were inserted using standard press fit techniques to insure longitudinal and rotational stability, and all cemented femoral stems were inserted using meticulous third generation cementing techniques. All surgical procedures were performed by one surgeon 's method, and in cases that underwent cemented fixation, femoral components were assessed the amount of cement filling using Barrack et al 6) 's method using immediate postoperative radiographs. The six-week pelvis centered over the pubis and cross-table lateral radiographs were considered to be the baseline studies for radiographic comparison.
The final radiographic evaluation included an assessment of the fixation of the acetabular and femoral components, progression of radiolucency, wear, osteolysis and heterotopic ossification. Abduction and anteversion angles of the acetabular components and alignments of the femoral stems were measured on six-week anteroposterior radiographs. The abduction angle of the acetabular component was measured using the method described by Engh et al 13) and Kennedy et al. 14) The anteversion of the acetabular component was calculated using the method of Widmer 15) and it also calculated using polyWare pro 3D distal version 5.10 software (Draftware Developers Inc., Vevay, IN, USA). Osteolytic lesions were defined according to the criteria of Engh et al. 16) The lesions were recorded according to the three zones described by DeLee and Charnley 17) on the acetabular side and the seven zones described by Gruen et al 18) on the femoral side. Heterotopic ossification was classified according to the system of Brooker et al. 19) Penetrations of femoral heads into polyethylene liners were calculated as two-dimensional linear penetrations on anteroposterior radiographs of the pelvis using polyWare pro 3D distal version 5.10 software (Draftware Developers Inc.). The mean total femoral head penetration was calculated by determining the magnitude of femoral head penetration shown 1st postoperative and final follow-up radiographs, and normalizing with respect to the duration of radiographic follow-up. The total penetration rate of In all patients, average femoral head penetration during the first postoperative year (predominantly representing polyethylene creep) was 0.077±0.026 mm/year, and the average steady-state wear rate was calculated using 1-year postoperative radiographs and the latest 
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DISCUSSION
Larger diameter femoral heads are believed to be less prone to dislocation and facilitate higher ROMs. 2, 3, [20] [21] [22] [23] [24] However, the widespread adoption of larger diameter femoral heads against conventional polyethylene is limited by the risk of accelerated wear and resulting osteolysis. reported to be independent of head size. 2, 4, 27) In the present study, even though one patient experienced a hip dislocation, patient satisfaction was high due to no ROM or hip posture limitation during the early post-operative period. However, despite the stability advantage observed during this study, the occurrence of this dislocation indicates the importance of proper orientation of the acetabular and femoral components during surgery.
28)
Some obstacles exist regarding the use of a large diameter femoral head on highly cross-linked polyethylene. Polyethylene thickness is considered an important wear rate factor, a patient must have a 50 mm diameter acetabulum to allow a 36 mm femoral head to be used. Even though insuring adequate polyethylene thickness may or may not be an issue with highly cross-linked polyethylene, this evidence concerns the increased wear rates of thin UHWPE liners. [20] [21] [22] In the present study, acetabular components had a mean outer diameter of 54 mm (range: 50-62 mm), and thus, need careful observation for polyethylene wear because liners were less than 6 mm thick. Even though edge fractures (3 cases among 150,000) of highly cross-linked polyethylene liners were attributed in one study to component malpositioning, it might still be an important issue. 4, 8) The possibility of fatigue failure due to decreases in yield strength and ultimate tensile strength caused by the cross-linking process emphasizes the need for long-term in vivo studies in young active patients. The early bedding-in of the femoral head resulting from plastic creep and other factors can confound early measurements of wear. Estok et al 29) reported a femoral head penetration resulting from creep of ~0.1 mm for both conventional and highly crosslinked polyethylene. In the present study, the magnitude of femoral head penetration during the first postoperative year was 0.077±0.026 mm/year. We found that the early annual wear rate (0.033±0.023 mm/year) of cross-linked polyethylene in patients less than 60 years was lower than for conventional polyethylene, and comparable to published data for older populations. Minor differences between our values for wear rate and published values are probably due to measurement errors associated with measurement techniques. This is reflected in the fact that the wear rate observed in the present study is similar to the standard deviation. However, it should be noted that the present study has limited statistical power because the cohort was not prospectively randomized and the follow-up was relatively short. Nonetheless, the early result of THA with a large diameter femoral head on highly cross-linked polyethylene in patients less than 60 years was found to be comparable with in vitro laboratory hip simulation studies, and was found to be associated with high patient satisfaction due to no ROM or hip posture limitations during the early post-operative period. However, further follow-up studies are required to evaluate long-term wear-rates and the development of osteolysis.
CONCLUSION
THA with a large diameter femoral head on highly cross-linked polyethylene in patients less than sixty years of age was found to produce the results comparable to previous in vitro laboratory hip simulation studies. In particular, patient satisfaction was high due to no ROM or hip posture limitation during the early post-operative period. Longer-term follow-up is required to demonstrate the clinical benefits of this new material more comprehensively.
